Behavioural ecology is currently undergoing a paradigm shift, with the traditional concepts of the choosy, monogamous female and the coadapted gene complex increasingly giving way to the realization that sexual reproduction engenders conflicts, promotes polyandry, and thereby provides females with a cryptic arsenal of postcopulatory processes with which to safeguard their investment in large, costly eggs. As research focuses on reproduction from the female perspective, evidence is emerging that polyandry can provide genetic benefits that enhance female reproductive success. In this review, we propose that reproductive mode is a critically important factor influencing the type of genetic benefits that females gain by mating with more than one male. Among the hypotheses that propose genetic benefits to polyandry, there is a distinction between those that posit benefits from intrinsic (additive) effects of paternal genes in offspring, and those that propose a benefit resulting from defence against incompatibility. Polyandry to acquire superior paternal genes and polyandry as a defence against incompatibility are not mutually exclusive hypotheses. However, evidence from reproductive physiology, immunology and evolutionary conflict theory suggest that development of the embryo within the female makes polyandry for incompatibility avoidance far more important for viviparous females than for females that lay eggs.
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T he now widespread use of DNA profiling in studies of animal behaviour has led to growing recognition that female mating strategies in many species cannot be determined reliably through field observation alone. Genetic techniques for assigning paternity are providing mounting evidence that females commonly mate with multiple males in a manner that is covert and therefore difficult to assess at the behavioural level (Hughes 1998). As a consequence, paternity cannot be inferred either from observed copulations and social relationships or from male dominance hierarchies. In Soay sheep, for example, comparison of rutting behaviour census data with genetic paternity assignment has demonstrated that only 27% of lambs were sired by rams seen in consort with the oestrous female (Coltman et al. 1999) . In socially monogamous birds, females of many species produce offspring sired by extrapair males (Dunn & Lifjeld 1994; Birkhead & Møller 1995) . Levels of extrapair paternity as high as 76% have been recorded for superb blue fairy-wrens, Malrus cyaneus (Mulder et al. 1994) , and radiotelemetry has recently shown that these extrapair young result from predawn, extraterritorial forays and infidelity by fertile females (Double & Cockburn 2000) . In a wild population of chimpanzees, Pan troglodytes verus, approximately 50% of offspring were sired by extragroup males, although extragroup copulations were never observed in 17 years of field study (Gagneux et al. 1999) . Similarly, despite extensive genetic sampling and long-term behavioural observations, between 50 and 70% of pups in grey seal, Halichoerus grypus, breeding colonies were sired by unidentified males, apparently as the result of aquatic copulations (Wilmer et al. 1999 (Wilmer et al. , 2000 . Microsatellite data have revealed that, contrary to the traditional assumption of extreme reproductive skew in such harem mating systems, 'behavioural dominance leading to enhanced fitness is a feature of only a handful of males located near the center of the breeding colony. The vast majority of pups are fathered by any of a large number of males who all share approximately equal success . . . ' (Wilmer et al. 2000, page 283) .
Polyandry as a pervasive feature of natural populations challenges the long-held view of females as the choosy, monogamous sex (Williams 1966; Trivers 1972) , and
